This study analyzes gender differences in labor productivity in the formal private sector, using data from 128 mostly developing economies. The results reveal a sizable unconditional gap, with labor productivity being approximately 11 percent lower among female-than male-managed firms. The analyses are based on female management, which is more strongly associated with labor productivity than female participation in ownership, which has been the focus of most previous studies. Decomposition techniques reveal several factors that contribute to lower labor productivity of female-managed firms relative to male-managed firms: fewer female-than male-managed firms protect themselves from crime and power outages, have their own websites, and are (co-) owned by foreigners. In addition, in the manufacturing sector, female-managed firms are less capitalized and have lower labor cost than male-managed firms. 
3 questionnaire and methodology across countries. This feature is important given that most studies on gender gaps in labor productivity are either country-specific (especially in agriculture) or region-specific.
Our results reveal a sizable gender gap in labor productivity, with female-managed firms being about 11 percent less productive than male-managed firms. Unlike in other studies in this field, the gender gap does not decrease when controlling for a broad range of firm characteristics, suggesting that gender gaps in labor productivity are not driven primarily by those differences in observable enterprise characteristics, at least not those that we can control for with the available data. Using decomposition techniques, we find that female-managed firms are younger than male-managed firms, and less likely to be under foreign ownership, own a website, pay for security or use a power generator. These factors contribute to the gender gap in labor productivity. On the other hand, female-managed firms are smaller than male-managed firms and overrepresented in the service sectors, where they furthermore generate above-average returns, and these factors narrow gender differences in labor productivity. The latter results challenge the widely held notion that female-managed firms are less productive because of the small size of their operations and because they are disproportionately represented in service sectors. However, there is a large residual difference in productivity that cannot be explained by differences in observable enterprise characteristics, or by returns to these characteristics. Finally, we confirm results in Aterido and Hallward-Driemeier (2011) that women's participation in decision-making (i.e. whether the firm has a female top manager) is more strongly related to labor productivity than women's participation in ownership (i.e. whether the firm has a female owner), which suggests that some of the existing studies (based on ownership) may not reveal the full extent of gender differences in productivity.
The contribution of this study to the literature can be summarized as follows: (i) it shows that there is a labor productivity gap in the formal private sector between female-managed and male-managed firms at the global level and quantifies this gap; (ii) it decomposes the labor productivity gap into several elements to inform policy makers on the factors that contribute to this gap; and (iii) it conducts the analysis using firm-level, nationally representative data, which also allows for comparisons across firm size, sector and region.
The remainder of the paper is structured as follows. Section 2 reviews the existing literature on gender differences in labor productivity and sets the stage for the empirical analysis. Section 3 describes the data and presents the base regression results. The decomposition methodology is detailed in section 4, while its results are presented in section 5. Section 6 presents additional robustness checks and section 7 concludes with policy recommendations.
Literature Review
Gender equality is an important policy objective and there are both efficiency and human rights arguments for advancing equality between men and women (Duflo 2010) . A large literature points to the interrelationships between gender inequalities and economic development. This includes, for instance, the association between economic development and women's labor force participation (Goldin 1994; Tam 2011; Gaddis and Klasen 2014) , the impact of gender gaps in education on economic growth (Hill and King 1995; Dollar and Gatti 1999; Klasen 2002) , and implications of gender disparities in wages and earnings (Tzannatos 1999; Seguino 2000) .
Most research on gender differences in entrepreneurship was initially focused on industrialized countries.
A prominent finding that emerged from (especially early) studies in this field is that male entrepreneurs outperform female entrepreneurs on a range of quantifiable performance measures, such as sales or turnover, profits, productivity, etc. (for the US: Chaganti and Parasuraman 1997 ; for the UK: Rosa et al. 1994; for Germany: Gottschalk and Niefert 2011) . These gender gaps in enterprise performance often appeared to be mediated by differences in enterprise characteristics, with women-owned or -managed enterprises often being smaller, less capitalized and more strongly concentrated in low productivity sectors than enterprises owned or managed by men (see Klapper and Parker 2010; Minniti and Naudé 2010; OECD 2012) . Empirical evidence, however, remains more mixed, about whether 5 gender gaps persist when comparing firms within the same sector and of similar size and capital intensity.
On these grounds, several authors have challenged the 'female underperformance hypothesis ' (Du Rietz and Henrekson 2000; Zolin and Watson 2013). 1 In the development economics literature, research on gender differences in entrepreneurship gained momentum only more recently. Over the last decade, an increasing policy focus on female entrepreneurship and improved data availability have prompted a growing literature to assess gender-specific constraints to entrepreneurship and evaluate the effectiveness of various interventions in tackling these constraints. In a recent review for Sub-Saharan Africa, Campos and Gassier (2017) develop a conceptual framework that illustrates how gender-specific constraints -including contextual factors (legal discrimination, social norms, etc.), endowments (skills, capital and assets, etc.) and preferences (risk, time, etc.) -affect strategic choices (capital and labor inputs, etc.) of male and female entrepreneurs and ultimately outcomes (e.g. gender differences in firm performance).
More closely related to this paper is a strand of the development economics literature that quantifies gender gaps in firm productivity at the country or regional level using household and firm survey data. These studies, which are summarized in Table 1 , focus on differences in labor or total factor productivity between firms owned or managed by men vs. women. This literature reveals several interesting patterns. First, in most countries, unconditional gender differences in labor productivity favor men (e.g. Bardasi et al. 2011 for Europe and Central Asia and Latin America; Rijkers and Costa 2012 for Bangladesh, Ethiopia and Sri Lanka; Hallward-Driemeier 2013 for Sub-Saharan Africa; Gui-Diby et al. 2017 for Asia). Second, similar to industrialized countries, gender gaps in productivity typically narrow -and sometimes even close -if the analysis controls for key enterprise characteristics, most notably sector and firm size (e.g. HallwardDriemeier 2013; Rijkers and Costa 2012; Gui-Diby et al. 2017) . Third, though comparison across studies is hampered by differences in the underlying methodology, there is some evidence that gender gaps are 1 More recently, fueled by legislative strides to improve gender equality in executive positions, several studies have investigated the relationship between the share of women in top management (such as CEOs and boards of directors) and firm performance. These studies have often find that gender diversity in top management positively impacts firm performance (Smith et al 2006; Martín-Ugedo and Minguez-Vera 2014; Christansen et al 2016; Flabbi et al 2016) . 6 smaller in the formal than in the informal sector. For example, Hallward-Driemeier (2013) estimates that female-owned enterprises are 6 percent less productive than male-owned enterprises in the formal sector, compared with a gender gap of 50 percent in the informal sector. Similarly, Bruhn (2009) , using data from Latin America and controlling for enterprise characteristics, finds gender differences in productivity for micro-and small enterprises, but not for medium-sized and large firms.
The present study builds on this literature to assess gender gaps in enterprise performance in the formal private sector. It improves on the existing literature in the following ways. First, to the best of our knowledge, this is the first global assessment of gender gaps in labor productivity in the formal private sector in developing and emerging economies. We use nationally representative data for 128 countries, which cover 46,000 firms in total. This not only increases the geographic scope of the analysis compared to earlier studies at the country or regional level, but also gives us more statistical power to detect gender differences in labor productivity. In addition, our data are more recent (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) than those used by previous studies, which often relied on Enterprise Survey data from the early 2000s (e.g. Bruhn 2009; Bardasi et al. 2011) . Second, we use decomposition techniques to disentangle the various factors that explain gender differences in labor productivity and provide guidance to policy makers on how to reduce gender gaps in enterprise performance. And finally, in using comparable data and a consistent approach, the study allows for comparison across firm sizes, sectors and regions. The analysis in this paper complements other recent studies that have used global firm-level data to explore the factors and policies associated with women's participation in firm management (Islam 2013; Islam and Amin 2016; Sekkat et al. 2015) .
Data and Base Regressions

Data source
The data source for the analysis is based on the World Bank Enterprise Surveys (ES). The data set covers a cross-section of about 46,000 firms across 128 mostly developing countries, surveyed between 2009 and 2016 (list of economies presented in Table A1 ). The ES are nationally representative surveys of formal 7 (registered) firms with 5 or more employees. The surveys cover manufacturing and services firms excluding extractive industries and agriculture. The survey is implemented using stratified random sampling with location (within country), sector, and size as the strata. Respondents of the surveys are for the most part owners or top managers of the firms. The use of a standardized survey instrument and methodology allows for comparisons across economies. The surveys cover a range of topics including corruption, access to finance, infrastructure, competition, crime, labor, business environment obstacles and firm performance.
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A female-managed firm is defined as a firm where the top manager is female. 3 We focus on female management, rather than ownership, because it is a well-defined concept even for firms with multiple owners or shareholders, and because previous studies have argued that female decision-making is more strongly associated with productivity than female participation in ownership (e.g. Aterido and HallwardDriemeier 2011; Hallward-Driemeier 2013) . Table A1 provides the percentage of female-managed firms by country in the sample. The economies in the sample with the highest percentage of firms with top female managers are Thailand (67 percent) and Cambodia (60 percent), followed by the República Bolivariana de Venezuela (50 percent). On the other end of the spectrum are the Republic of Congo, Guinea, and Madagascar, which have no firms with female top managers in the sample. The average for the whole sample including all countries is 18 percent. Table 2 provides descriptive statistics and means tests of several variables between female-managed and male-managed firms. The outcome variable for the analysis is labor productivity, defined as sales per worker. There is a statistically significant (at 5 percent) unconditional gender productivity gap, with labor productivity being approximately 11 percent lower among female-managed firms than among malemanaged firms. 4 This is higher than the gender gap found by Hallward-Driemeier for the formal sector 2 Details of the methodology can be accessed through the following link: http://www.enterprisesurveys.org/methodology.
Mean differences between female-managed and male-managed firms
3
The survey question is "Is the Top Manager female?" and an affirmative response classifies the firm as femalemanaged. 4 The US dollar equivalent in average log sales per worker is 17,500 (9.77 in logs) for female-managed firms and 19,732 (9.89 in logs) for male-managed firms.
based on ES for Sub-Saharan Africa (6 percent) but lower than what many studies have found for the informal private sector (e.g. Hallward-Driemeier 2013; Rijkers and Costa, 2012) . The unconditional gender gap is also shown in the kernel density estimates of female-managed and male-managed firms in Figure 1 .
We next turn to differences in the characteristics of female-and male-managed enterprises. Femalemanaged firms are less likely to have investment (37 vs 44 percent), slightly younger (16 vs 17 years) and much smaller in size (26 vs 45 employees) than male-managed firms. All differences are statistically significant at the 1 percent level. This is line with earlier studies that have found enterprises owned by women to be smaller and less capitalized than enterprises owned by men (Klapper and Parker 2010) . Female managers also have about 2 years less experience on average than male managers, statistically significant at the 1 percent level. Female-managed firms tend to have a lower degree of outward orientation than malemanaged firms. About 9 percent of female-managed firms export 10 percent or more of their sales, and only 9 percent of female-managed firms have foreign ownership. In contrast, 12 percent of male-managed firms export, and 12 percent have foreign ownership. These differences are statistically significant at the 1 percent level.
Female-managed firms are more likely to face losses due to crime than male-managed firms (21 vs 19 percent), statistically significant at the 10 percent level. Female-managed firms are also less likely to pay for security than male-managed firms (52 vs 55 percent), statistically significant at the 5 percent level. In addition, female-managed firms are less likely to own a website than male-managed firms (40 vs 43 percent). The difference is statistically significant at the 5 percent level. Female-managed firms, however, report a lower degree of power outages than male-managed firms (12.6 vs 25.7 hours), statistically significant at the 1 percent level. Also, a significantly lower proportion of female-managed firms have power generators than male-managed firms (26 vs 34 percent). Thus female-managed firms are less likely to buffer the high levels of power outages faced by both male and female-managed firms. The difference is statistically significant at the 1 percent level.
There is no significant difference between female-managed and male-managed firms in the following indicators: whether the firm offers formal training, whether the firm has a loan or line of credit, the expectation of providing gifts to public officials (to get things done), whether the firm was formally 
Kernel density estimate
Regressions Firm-level regressions of the determinants of the log of labor productivity are presented in Table 3 . We employ a specification that includes common control variables referenced in the literature. We account for the age and size of the firm, which have been shown to be related to labor productivity (Harris and Robinson 2004; Huergo and Jaumandreu 2004; Biesebroeck 2005; Bigsten and Gebreyeesus 2007; Haltiwanger et al. 2013 ). In addition, we proxy for physical capital by capturing whether or not the firm purchased fixed assets in the last fiscal year. In terms of human capital, we include the years of experience of the top manager and whether the firm offers formal training. We also capture the outward orientation of the firm with variables such as exporter status and foreign ownership that have been found to play a role in firm productivity (Lopez 2005; Bernard et al. 2007 ). Access to finance is controlled for by a dummy variable that takes on a value of one if a firm has a loan or line of credit, and zero otherwise. We capture whether a firm has its own website. We also include several elements of the business environment. These are factors such as the total duration of power outages experienced by a firm, whether a firm owns a generator, faced crime, paid for security, expected a request for a bribe, and the amount of time spent by management in dealing with government regulations, which has been found to be important in the literature (Kinda et al. 2015; Seker and Yang 2014) . The regressions control for location (within country) fixed effects.
The regression results for the pooled (male and female) sample are provided in column 1 of Table 3 . The sample is subsequently divided into female-managed firms (column 2) and male-managed firms (column 3). The coefficient of the female top manager variable in column 1 is negative and statistically significant at the 1 percent level. This implies that firms with a female top manager have lower levels of labor productivity than firms with a male top manager. Somewhat surprisingly, the conditional gender gap (13 percent), is similar in magnitude to the unconditional gender gap (11 percent) shown in Table 2 .
The coefficient estimate is -0.143. Since the dependent variable is log-transformed, we follow Halvorsen and Palmquist (1980) in calculating the percentage difference in labor productivity as (exp(-0.143)-1)*100. For control variables (which are not the focus of the study) we report the approximate effect (i.e. the coefficient estimate).
The purchase of fixed assets is found to be positively related to labor productivity for both the pooled sample of firms and the subsamples of female-and male-managed firms. However, the coefficient is statistically significant only for the pooled sample and the male-managed firm sample (1 percent level of significance). The age of the firm is positively correlated with labor productivity and the coefficients are statistically significant at the 1 percent level for the pooled and male-managed firm subsample, and at the 5 percent level for the female-managed firm subsample. Firms that offer formal training tend to have higher labor productivity in all three subsamples. The coefficient is statistically significant at the 1 percent level for the pooled and male-managed firm subsample, and at 5 percent for the female-managed firm sample.
The size of the firm has a negative relationship with labor productivity. The coefficient of firm size is statistically significant at the 1 percent level for both the pooled and male-managed subsample, and at 10 percent for the female-managed firm subsample. The expectation of bribes and the percent of senior management time spent dealing with government regulations have no statistically significant relationship with labor productivity for the pooled sample as well as both subsamples.
Outward orientation of the firm is an important factor of labor productivity. For firms in the pooled sample and male-managed firms, exporting has a positive effect on labor productivity with a coefficient that is statistically significant at the 1 percent level. The coefficient for exporter status is statistically insignificant for the female-managed sample. However, the coefficient for foreign ownership is positive and statistically significant at the 1 percent level for the pooled sample and both subsamples. Firms that have a loan or a line of credit tend to be more productive. The coefficient is statistically significant at the 1 percent level for all three subsamples. Similarly, firms that have their own websites tend to be more productive, with the coefficient being statistically significant at the 1 percent level in all cases.
There is no statistically significant relationship between whether firms experienced crime-related losses and labor productivity. However, the coefficient of the dummy variable capturing whether or not firms paid for security is positive and statistically significant at the 1 percent level for the pooled and male-managed firm subsamples and at the 5 percent level for the female-managed firm subsample. The total duration of power outages has a negative effect on the productivity of firms in the pooled sample and the male-managed firm subsample (statistically significant at the 1 percent level). However, the coefficient is negative but statistically insignificant for the female-managed firm subsample. The firm's use of a generator is positively related to labor productivity. The coefficient is statistically significant at the 1 percent level for the pooled sample and male-managed firms, and at 10 percent for female-managed firms. The implication may be that the capacity of firms to buffer or protect against criminal activity and power outages are important determinants of the labor productivity levels of firms.
Heterogeneity
We also check if the gender gap in labor productivity varies by firm size, sector and region. In Table 4 we report the results by size. The coefficient of whether a firm has a female top manager is statistically significant across all three size groups, at least at the 10 percent level of significance, though the gender gap in labor productivity is largest for large firms with 100+ employees. In Table 5 we report the results by sector. While the coefficient for female top manager is negative in all cases, it is only statistically significant for the manufacturing and other services sectors. The relationship between female top manager and labor productivity is insignificant in the retail sector. Table 6 reports the results by region. While in all regions, the point estimate of the coefficient for female top manager is negative, the effect is statistically significant only in Europe and Central Asia (ECA) (at 1 percent) and in Sub-Saharan Africa (SSA) (at 10 percent). In these two regions, female-managed firms are approximately 20 percent less productive than male-managed firms, conditional on observable characteristics. In other regions, we find gender gaps that are smaller, and not significant.
Labor Productivity Decomposition Methodology
The literature has utilized Oaxaca-Blinder decompositions to explore contributors to gender wage gaps, wage inequality and productivity (Oaxaca 1973; Blinder 1973 , Fortin 2008 , 2011 O'Neill and O'Neill 2006; Kilic et al. 2015) . Palacios- Lopez and Lopez (2015) use an Oaxaca-Blinder decomposition to explain 13 the gender gap in agricultural labor productivity using household-level data. We apply the same methodology to explain the labor productivity gap between female-managed and male-managed firms. A decomposition analysis allows us to illuminate the contributions of various factors to the gender gap in firm-level productivity. However, the decomposition, just like the underlying regression analysis, cannot establish whether the relationships are causal.
We estimate the log of labor productivity of female-managed firms as follows:
1
Where is the log of sales per worker for female-managed firms, and is a vector of j observable factors that encompass firm-level characteristics as well as business environment elements that can influence the productivity of firms. Regional characteristics are captured by location (within country) fixed effects included in the estimations. is the error term. The counterpart of equation (1) for male-managed firms is presented below in equation (2), where the subscripts F are replaced by M to connote male-managed firms.
It is assumed that 0.
2
Taking the expectation of the log labor productivity of female-managed firms, equation (1) can be written as:
3
Along similar lines, taking the expectation of male-managed firms, equation (2) can be written as:
The labor productivity gap (D) can be expressed as . Thus, the labor productivity gap can be obtained by equation (3) minus equation (4) and expressed as equation (5) below.
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Rearranging equation (5) by adding and subtracting ∑ , we obtain:
Where ∑ is the endowment effect and ∑ is the structural effect. Within the structural component, the first part ( reflects differential regression intercepts for male-and female-managed firms (i.e. unexplained differences across the two groups due to unobservables) while the second part ∑ reflects differences in slope coefficients, i.e. the combined effect of returns to all the covariates. In practice, equations (1) and (2) are estimated as outlined in the previous section (and as shown in Table 3 , columns 2 and 3). The parameter estimates and sample means of each covariate are then used to compute equation (6). We can further disaggregate the endowment and structural effect by means of a detailed decomposition to explore the contribution of each covariate.
There are two important assumptions needed for the decomposition in equation (6) to be valid (see also Fortin et al. 2011) . First is the assumption of overlapping support and second is the assumption of ignorability. Under the assumption of overlapping support, there is overlap in the distribution of observables and unobservables between male-and female-managed firm subpopulations. That is, the covariates cannot attain a single value or such that female-managed (or male-managed) firms are identified. Ignorability assumes that, conditional on controls, the assignment of female-managed firms is random. In other words, we assume that the status of being a female-managed firm is random after accounting for various factors, which rules out, for example, self-selection based on unobservables. In addition, for the detailed decomposition we have to assume additive linearity (which is implicit in the linear functions of log labor productivity shown above) and zero conditional mean (as specified above).
Results
Table 7 presents the decomposition results. As discussed in the previous section, labor productivity among female-managed firms is on average 11 percent lower than among male-managed firms. This unconditional labor productivity gap is decomposed into an endowment effect and a structural effect. The endowment effect refers to the attributes or incidence of certain factors experienced by the firm, whereas the structural effect refers to the returns to these attributes or factors. Take, for instance, the age of a firm. Femalemanaged firms are on average younger than male-managed firms and this contributes to the labor productivity gap as an endowment effect. Furthermore, the returns of an additional year in the age of the firm may have differential effects for female-managed and male-managed firms, and this would be captured as a structural effect. Below we present the results decomposed into endowment effects and structural effects.
Endowment effects
Recall that male-managed firms are more productive than female-managed firms. Thus, any factors that narrow the gender gap favor female-managed firms over male-managed firms. The findings for the endowment effects are presented in column 2 of Table 7 . The age of the firm widens the labor productivity gap between female-managed and male-managed firms by 8 percent. Recall that female-managed firms are about 2 years younger than male-managed firms. This confers an advantage to male-managed firms. This is in line with studies that show that the age of the firm is positively related to its performance (Majumdar 1997; Osunsan et al. 2015; Rossi 2016) . Female-managed firms are much smaller than male-managed firms size (26 versus 45 employees). Regressions in Table 3 indicate that firm size is inversely related to labor productivity. This smaller size of female-managed firms contributes to a 22 percent narrowing of the gap between female-managed and male-managed firms.
Foreign ownership has a positive relationship with labor productivity. On average, 9 percent of femalemanaged firms have foreign ownership in contrast to 12 percent of male-managed firms. The lower foreign ownership in female-managed firms contributes to a 12 percent widening of the labor productivity gap between female-managed and male-managed firms. This is the second biggest contributor in terms of endowments that increase the gap. Similarly, the proportion of female-managed firms with their own website is slightly lower than the corresponding proportion of male-managed firms. This contributes to an 8 percent widening of the labor productivity gap between female-managed and male-managed firms.
The ability of a firm to protect itself against crime and to buffer the effects of power outages are important ways to safeguard firm productivity. Female-managed firms are less likely to pay for security and less likely to use power generators than male-managed firms. The lower proportion of female-managed firms paying for security than male-managed firms contributes to a 6 percent widening of the labor productivity gap. In addition, the lower adoption of power generators by female-managed firms leads to a 13 percent increase in the labor productivity gap between female-managed and male-managed firms. This is the largest contributor in terms of endowments that increases the labor productivity gap.
Female-managed firms are more likely to be in the retail sector than male-managed firms. This was shown in Table 2 and is also consistent with what has been found in the literature (Amin and Islam, 2014) . As shown further in Table 3 , firms in the retail sector tend to be more productive than firms in the manufacturing sector. The higher percentage of female-than male-managed firms in the retail sector (31 percent vs 20 percent) hence narrows the labor productivity gap by 55 percent. The favorable sectoral distribution of female-managed firms is the biggest contributor towards narrowing the gender gap in labor productivity. These countervailing forces, with some endowment effects narrowing and others widening the gender gap, also explain why the overall endowment effect is statistically insignificant.
It is worth highlighting that the two endowment effects that are identified here to narrow gender differences in labor productivity -the smaller size of female-managed firms and their concentration in the retail sector -are usually portrayed as forces that widen gender gaps in enterprise performance (e.g. Klapper and Parker 2010) . There is indeed some evidence that controlling for firm size and sector fixed effects in labor productivity regressions can reduce the size of the gender dummy, which suggests that these factors may in some contexts explain some of the productivity disadvantage of female entrepreneurs (e.g. Aterido and
Hallward-Driemeier 2011; Hallward-Driemeier 2013). However, most of the studies emphasizing firm size and distribution across industries as factors contributing to the gap between male and female entrepreneurs use performance measures that (unlike the labor productivity measure here) are not normalized on the number of workers (e.g. profitability/sales as in or model total factor productivity (as in Rijkers and Costa 2012) and this most likely explains some of the differences between the results here and the other studies
Structural effects
Structural effects refer to the role of the returns to production factors or attributes of firms that lead to the widening or narrowing of the labor productivity gap between female-managed and male-managed firms.
The only statistically significant structural contribution to the gender gap is the sector of the firm. Femalemanaged firms achieve higher returns in the retail sector than male-managed firms, and this leads to a 34 percent narrowing of the gap. Female-managed firms are hence not only disproportionately represented in the retail sector but also achieve above-average returns, which suggests that some of the observed sectoral 6
In the detailed decomposition, the identification of the relative contributions of the regression intercept vs categorical variables with 3+ categories to the total structural effect depends on the choice of omitted category (Fortin et al. 2011) . We omit the sector with the lowest labor productivity (manufacturing) to mimic the case of a continuous variable. concentration of female-managed firms reflects comparative advantages (rather than entry barriers).
Female-managed firms are also able to take advantage of being in service sectors (other than retail), which contributes to a 72 percent narrowing of the labor productivity gap between female-managed and malemanaged firms. However, these effects are overcompensated by counteracting differences in location fixed effects (gender gap increasing) and regression intercepts (gender gap reducing), which illustrates that much of the differences in labor productivity between female-and male-managed firms cannot be explained by our model. Thus, the overall structural difference between male-managed and female-managed firms leads to a 125 percent increase in the labor productivity gap between female-managed and male-managed firms.
Robustness
The regressions in Table 3 use information on whether a firm purchased fixed assets in the last fiscal year to proxy for physical capital, which is the only variable related to capital use that is available for the full sample of firms. However, such binary data do not provide any information on the value of the firm's capital stock. In addition, the regressions in Table 3 do not control for the firm's labor cost (that is, spending on wages and benefits), because this information is not available for the full sample. However, the World Bank's Enterprise Surveys do collect data on the hypothetical repurchase value of machinery and the cost of labor for manufacturing firms, and these factors may explain some of the differences in labor productivity between male-and female-managed firms. For example, there is evidence from prior studies that female entrepreneurs face disproportionate constraints in access to capital (Klapper and Parker 2010) and that controlling for capital intensity significantly reduces the size of the gender gap in labor productivity (Hallward-Driemeier 2013).
The first robustness check explores what happens to the gender gap in labor productivity if we control for the repurchase cost of machinery and labor cost. Because this type of financial data is only available for a subset of manufacturing firms, this comes at the cost of a significant decline in sample size, from 46,876 in Table 3 , column 1, to 18,358 in Table 8 , column 2. To separate the effect of the additional control variables from that of sample composition, Table 8 column 1 re-estimates the base specification on the subsample of manufacturing firms with financial data. For this sample, female-managed firms are 20 percent less productive than male-managed firms, which is a larger gender gap than in the full sample (Table 3 , column 1). It is similar in magnitude to what was shown in Table 5 for the manufacturing sector as a whole.
Controlling for the repurchase cost of machinery and labor cost (Table 8 , column 2), both of which are positively correlated to labor productivity, reduces the gender gap to 13 percent. These results suggest that some of the gender gap in labor productivity in the manufacturing sector is related to differences in capitalization and spending on wages and benefits between male-and female-managed firms.
Our second robustness check investigates how the gender gap in labor productivity changes if we classify firms based on whether they have a female owner, instead of whether they have a female top manager. In the case of firms under sole proprietorship, this variable indicates if the firm is owned by a woman. For firms with multiple owners, it reflects if at least one of the owners is female. As highlighted in section 3, most of the existing studies in this literature strand classify firms based on male vs female ownership, not management, though there is evidence that firms classified as female-owned per the above definition may include firms where women are only partial owners and not strongly engaged in decision-making (e.g. (Table 8 , column 3) support this notion, as we do not find a significant gender gap in labor productivity if we classify firms based on whether the firm has a female owner. Likewise, if we include both female management and female ownership (Table 8 , column 4), only the parameter estimate for female top manager is significant and similar in size as the base specification in Table 3 . These results caution that some of the existing studies based on ownership may not reveal the full extent of the gender gap in labor productivity.
Aterido and Hallward-Driemeier 2011; Hallward-Driemeier 2013). Our results
Conclusion and Policy Recommendations
In this study, we conducted a global assessment of gender differences in labor productivity in the formal private sector. Our results reveal a sizable unconditional gap, with labor productivity being approximately 11 percent lower among female-managed firms than among male-managed firms. Contrary to several other studies in this field, our results suggest that gender gaps in labor productivity are not driven primarily by differences in observable enterprise characteristics, and the conditional gender gap, at 13 percent, is of similar magnitude as the unconditional gap. One reason for this difference in results may be that our 20 analyses are based on female management, which is more strongly associated with labor productivity than female participation in ownership, which has been the focus of most previous studies.
Enabling female-managed firms to protect themselves from business environment issues such as crime and power outages narrows the labor productivity gap. Similarly, increasing outward orientation in terms of foreign ownership and connectivity to communication technology for female-managed firms are other pathways to narrow the gap between female-managed and male-managed firms. In the manufacturing sector, we find some evidence that the lower capital-intensity of female-managed firms also contributes to the gender gap.
One striking finding is the role of the sector firms operate in. Female-managed firms tend to be concentrated in the retail sector (Islam and Amin 2014) . However, contrary to other studies in this field, our results suggest that the sectoral distribution of female-managed firms lowers (rather than widens) the labor productivity gap between female-and male-managed firms. In addition, restricting the sample to just retail firms shows no statistically significant difference between the labor productivity of male-managed and female-managed firms. This suggests that the disproportionate representation of female entrepreneurs in the service sectors is not necessarily a disadvantage. The policy implication is twofold. First, improvements in the business environment in the retail sector would infer direct benefits to female-managed businesses.
Second, specific interventions might be taken to improve the lagging productivity of female-managed firms in the manufacturing sector.
While this study is a first step towards exploring gender gaps in labor productivity in the formal private sector in developing and emerging countries, we hope it encourages further studies along several dimensions. First, the decomposition analysis revealed a large residual gender gap in productivity that could not be explained by gender differences in observable characteristics, or by returns to these characteristics.
Further country-level analyses into what factors may explain the gap, building on the conceptual framework developed by Campos and Gassier (2017) , would provide important additional information. Second, labor 21 productivity is just one dimension of enterprise performance and decompositions of other measures would enrichen our understanding of gender gaps. Third, additional analyses of gender gaps among informal and micro firms in developing countries would be important, given that the results from the formal sector cannot necessarily be extended to the informal sector. Finally, this study is cross-sectional in nature, which is a feature of most gender gap decomposition analysis. For future research, exploring how the gender productivity gap in the formal private sector evolves over time would provide important insights. Tables   Table 1: Studies estimating gender gaps in labor productivity in the formal and informal private sector (excl. agriculture) for developing countries 
Main
